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This guide is designed to provide summary information about
assistance programs of the National Science Foundation, and is
intended as a source of general guidance for institutions and
individuals interested in participating in these programs. Program
listings describe the principal characteristics and basic purpose
of each activity, eligibility requirements, closing dates (where
applicable), and the address from which more detailed information,
brochures, or application forms may be obtained.

DISCRIMINATION PROHIBITED

In accordance with Federal statutes and regulations, no person
shall, on grounds of race, color, sex, or national origin, be
excluded from participation in or denied the benefits of, or
be subject to discrimination under any program or activity
receiving financial assistance from the. National Science .
Foundation. .




INTRODUCTION

The Natioral Science Foundation is an agency of the
federal Government established in 1950 to advance
scientific prograss in the United States. The Foundation
fulfills this responsibility primarily by sponsoring
scientific research, encouraging and supporting improvements
in science education, and fostering scientific information
exchange, NSF does not itself conduct rasearch or
carry out education projecta.

The Foundution supports scientific research and education
projects in the rathematical, physical, medical, biological,
social, and engineering sciences. The Foundation does
not support projects in clinical medicine, tire arts
and humanities, business areas, or social wark.

The National Science Board is the policymaking body
of the Natiuonal Science Foundation. it consists of 25
members appointed by the Fresident, by and with the
consent of the Senate, and inciudes the Diructor of the
Foundation who serves on a full-time basis. The Board
passes on new Foundation programs and on grants or contracts
requiring: a total commitment of more than $2 million or
an annual expenditure of more than $500,000.

Proposals for support are ordinarily assigned to the
appropriate division or office for review and evaluation.

An organization chart depicting the major areas of program
activity is provided on page 85.

In making ite decisions on proposals, the Foundation
relies heavily on the advice and assistance of advisory
panels, outside raviewers, and other experts to ensure
that NSF is able to reach fair and knowledgeable judgments,
These scientists and educators come from colleges and
universities, from nonprofit research and educational
organizations, fram industry, and from other Government
agencies. Their counsel has proven invaluable to the
Foundation.

The National Science Foundation Act of 1950, as
amended, permits the Foundation to support basic research,
without restriction as to the type of performer. it also
permits the support of appiied reszarch at academic and other
nonprofit institutions. By letter to tiia Director of April 13,
1972, and pursuant to the authority of Section 3(c) of the
Act, the President extended the applied research authority in
the following terms: S -

The Foundation, in making grants or contracts
for applied scientific research relevant to

_ national problems involving the pubilic
‘interest, may support such work at other .
than academic and nonprofit institutions
when the Director of the National Science
Foundation determines that it would be
advantageous to use the capabilities of
such other institutions to accomplish the
program objectives.

Within the limits of this Directive, it is the policy of
the National Science Foundation to support research at : / /
YR VAL



idustrial or cemmercial organizations when it is
advantageous for the attainment of ite program objactives.
The Director of the Foundation has determined in which
résearch program areas industrial and commergial
organizations will be encouraged to participate, and has
approved the criteria for participation in the program.

The Foundation will continue to emphasize its traditional
role of support for a strong national basic research
capability, particularly in academic institutions, and the
improvement of science education. At the same time, the
participation of individual industry and other nonacademic
organizations is encouraged in the following NSF program
areas:

1. RANN (Research Applied to National Needs)

2. Experimental R&D Incentives Program

3. National R&D Assessment Prograr:

. international Decade of Ocean Exploration Program
5. Computer Applications in Research Programs

6. Computer Impact on Society Program

7. Science Information Service

- Als0, collaboration between industry and university
researchers, as well as between industry and State or

local governments, on appropriate programs is encouraged.
Similarly, broader efforts through industry associations,
groups of companies, or professional societies may be
supported. Prospective proposers are encouraged to contact
the appropriate program for program announcements and
brochuryes and for preliminary discussions and guidance
prior to the submission of a proposal.

Generally, awards are made in response to both
solicited and unsolicited proposals. Normally, awards
resuiting from unsolicited research proposals are made on a
cost-sharing or jointly funded basis whi'e those from

H

including fee. Proposals in response to specific program
announcements are considered solicited only when the
announcement so indicates.

Disposition of rights to data and inventions resulting
from Foundation-supported research are subject to
negotiation. Factors to be considered are the nature and
purpose of the project and other factors involving the
public interest, the commercial position of the awardee,
and any equities he may have. At a minimim the Government
will receive a royalty-free, paid-up license and the
right to require the licensing of others on reasonable
terms in certain circumstances.

The National Science Foundation looks forward to being
able to utilize and properly integrate the capabilities
of all institutions in the support of science and its
contribution to society and the Nation.

solicited proposals may provide for payment of full costs _. ... _



Criteria

for the
Selection

of Research
Projects

Lhe National Science Foundation adiministers several ditterent progtas obrescianech
support cottesponaing o several legiskatively assigned objectives, 'To the masiiam
degree possible, these activitios are designed o wtilize aid enhance existing scieatitic
reseatch potential and instintions. Purposetul adjustiments are made when indicaied.

In the seledion of idividual projects o ninber of widely understood and
dcktiowledged aaetia are considerad, Inditterent progrinns, the ditteremt ariterianmust be
assigned ditterent werghts, according to the objectives being parsaaed. Also these criteria
relite i difterent wavs to the distinctive dunactenistios of difterent gy pes of 1escacin
pertonning organizations.

INTRODUCTION

Policy Context

Public support of scientific vesearch, specifically including basie vesearch, is an
accepted feature of United Stes public policy, Such support has two recognized niajor
objectives:

= To foster and maintin basic research as an investment  toward  futre
opportunities, @s insurance against unforeseeable future dangers, and as a vital
clement of culture

— To bring about prompt, effective performance of applied reseinrch and problem-
oriented basic research—insofar as specific necds for these can be foreseen—in the
light of current understanding,

The National Science Foundation

It is not possible to make the distinetion between basic and applied research a sharp
one, and the Foundation is one of several Federal agencies that supports research of both
kinds. The Foundation, however, is unique in its mission to foster basic rescarch per se
and in its responsibility for futare scientific research capability. Thus the National
Science Foundation Act of 1950, as amended, authorizes “programs to strengthen
scientific research potential™ as well as *“scholarships and graduate £ Howships.' 'The Act
authorizes support both of basic and of applied research and—in combination with
Presidential directive—use of an unrestricted range of performers. :

y _
[}
Agency Objectives and Methods

The Foundation thus has -been charged with advanding several different but
interrelated major objectives: o

® Accomplishment of basic research;

® Accomplishment of applied rescaich in selected areas;

® Long-term maintenance and strengthening of potential to accomplish both basic
and applied research in the future.

‘This range of objectives has been reflected in the development of several different
program formats for NSF support of rescarch, But despite the "approximate
correspondence of programs to objectives, it remains true that research suppott actions
are often taken with more than a single end in view. Thus the Foundation's method of
pursuing any one objective may be modified ov restricted by consideration of the others.

Functions Performed

Where research support is concerned, functions performed by the Foundation

inchude:
v



= Allocation of resources to fields of science, toclasses of scientitic activity, o toasas
ol apphication;

= Selection of individual projects 1o be supported;

»= Direct establishiment or adjustiment ot institutional stractures or capabilities,

CRITERIA

Allocation ot resources 1o fields of science and to arcas of application is not further
discussed in this notice, but many of the eriteria tor individual project selection require
only slight modification for use at the higher level of aggregation, Criteria for the
creation or madification of institutional stuctures ave dealt with in a sepaate section,

The following is an enumeration of criteria emploved in the selection of research
projects, To simplify later discussion, they are grouped in four categories.
Category A

Criteria relating to competent performance of research-the technical adequacy of
the performer and of his institutional base:

l. The scientist's training, past performance wund, and estimated potential for future
accomplishment;

2, The scientist's demonstrated awareness of previous and alternative approaches o
his problem;
J
3. Probable adequacy of available or obtainable instumentation and technical
support,
Category B
Criteria relating to the internal structure of science itself;

. Probubility that the research will lead to impormm discoveries or valid, significant
conceptual generalizations within its field of science or (m the most favorable cases)
extending to other fields as well;

5. Probability that the research will lead to significant improvements or innovations -
of investigative method—again with possible extension to other fields of science.

Category C
Critetia refating to utility or relevance:

6. Probability thit the reseirch can serve as the basis for new invention or improved
tchnology:

v, Probable contribution of the research to technology assessment—i.e., toestimating
aned puedicting the direct and indirect, intended and unintended effects of existing
or proposed techuologies.

N, dennibueion of an immediate programmatic context and user of the anticipated
resedne b tesalts,

Category D
Critetia relating to tuture and long-term scientific potential of the United States:

9. Probable intluence of the research upon the capabilities, interests, and careers ot
participating  graduate  students,  postdoctoral  associates, or  othetr  junior
rescanchers;
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1. Probability that the rescanch will lead o adiation and dittusion, not only of
ted hndcalresults, batalsoof standards of workmanshipanda tiadition ot excellence
in the tield;

L Anticipated etiect upon the institutional stuactine of US0 sotence,

Because none of these consideniations is susceptible topro ise quantification, oreven
in most Gases to wsanbiguous ok ordering, itwould be mo eacoanuely desaiptive to
speik notof Coriteria” but rather of “tactors considered.” Mote e very ditterentielaive
weights tnust be attached 1o the ditferent factors in the case of ditterent agency objectives
o1 programs, as is explained ina luer section,

Discussion

The tirst three ctitenia=—those reliting o competent execution—are given first
consideration in every program, Fvery NSF-supported project is expected at the least to
produce some vitlid new information or relationships, The best way to ensure this is to
insist upon competent scientists and adecuae taalities. All other considerations which
follow, then, are predicated upon the wssumption that these first three criteria we
universally applied and that competent perfonuance will be the normal expectation,

Criteria 4 amd S—those relating to the internal structure of science——sunnnatize
succinetly what the scientific connmunity understands by the phrase “intrinsic scientific
merit,”

Criteria 6 and 7—those relating to utility or relevance—cannot be made entirely
distinet from the preceding two, since that science judged best by internal standinds has
almost invariably tumed out in the long run to be the most useful. Valid generalizations
and powerful methaods of observiation and ineasurement usuilly lead to new invention,
improved  technology,  and  more  confident  assessment. Convensely,  applied
investigations designed to support invenition, technology, and assessment tend to uceeed
in these purposes to the extent that they do uncover valid generalizations or improved
methods. Thus differences between the two types of criteria are mainly ones of
motivational specificity amnd time horizon. Research is properly iermed “applied” when
we visttalize using the results ina very specific context—usuilly defined internms of some
already -tormulated systems concept—or when we expect it will prove diagnostic of some

already-recognizad problem.

‘This specific relationship of applied research to a particular systems concept and
plan of development is made still more explicit in criterion 8,

“Criteria 9, 10, and l—those relating to long-term scientific potential—address not
so nuch the content ot the research as the circamstances under which it is performed.
They inchude, of course, the quality of training of scientists, but extend bevond this to the
processes of scientitic communication and publication, the evolution of triaditional
voientific disciplines, the spawning of new interdisciplinary ™ disciplines, the manner in
which scientific careersare developed, the organizational stractures and settings in which
all this goes on, and in general how the scientific tradition and the living corps of
scientific capability of our Nation are maintained. While these criteria are seldom
dominant in project selection or program developnient, they are always considered, The
policy of the Foundation is not to undertake for short-term reasons any action which
would scriously jeopardize the long-range science potential of the Nation,

APPLICATION TO SPECIFIC PROGRAMS
As has been described, the first three eriteria are vigorously applied inall Foundation
programs, and the last three also are always kept in view. More specialized emphases
characterize individual programs, as follows:
vii



Scientific Research Project Support

I this core program the emphasis is overw hehmingy upon the criteria of intrinsic
soienttie meritcband % Consideration s also given wo the utidiey criter i o aand 7i=-not
o projectby-project bases but tather as considerations intluencing the general level ol
citont o be applied to entive Brelds and suablields of science, Considerable divear weight is
ahvo given o criterid 9, 100 and Hohose telating o future and long-term potential).
Projects e seleced and administerad not ondy to presetse but o enhance the essential
chatacter of proven successtul institutions. Fhas it is Foundation policy to encourage
st b institational and organizational teatares s

® P.uarticipation in resedarch by graduate students;
@ Open publication of 1esedich results in the standiand literature;
@ Widest possibleiwcess o unique facilities for intevested and competent scientists;

@ Fmphasis upon originality, elegance, and economy of method in univesity
reseatch; and

@ Maintenance of vigorous informal  communication  through  symposia,
workshops, scientific meetings, ete.

Encrgy-Related General Reseayeh s administered as a spedialized augmentation of
Scientific Research Project Support. Hete the utility criteria (6 and 7) play a major
rode—being decisive in selection of scientific areas eligible for participation. Within the
¢ igible areas, individual projects compete on the basis of scientific merit. Criteria 9, 10,
aud 11 here play a role which is less ditect and more passive than for the core Scientific
Research Project Support Program,

National and Special Research Programs—=The relative weight of the different
criteria for these programs is essentially the same as for the Scientific Research Project
Support discussed above. But, because there are for the most part large-scale coordinated
efforts, often including a logistic component and requiring special planning and
management, somewhat greater consideration is required for organizational and
institutional factors (criterion 11)—as is further discussed in a later section.

Research Applied to National Needs—Here, criteria of utility (6, 7, and 8) play a
dominant role, Criteria of scientific merit and long-range future potential, of course, are
also considered. The utility criteria 6, 7. and in most cases 8, are applied to individual
grants on a project-by-project basis. To help potential investigators meet these criteria
and to ensure programmatic coherence, the Research Applications Directorate issues
trom time to time divisional program brochures, guidelines for preparation of
unsolicited proposals, program solicitations, and occasionally, requests for proposals.
Applicants for support are encouraged and assisted to establish communications with
potential users of their results at an early stage of negotiations.

Criteria for Actions Which Create or Modify Institutional and Organizational Structures

Actions of this type occut frequently in the support of National Research Centers
and under the National and Special Research Programs. The applicable criteria retlect
greater intervention and respousibility on the part of the Government and decisions at a
higher level of aggregation. They include:

Criteria of Need

Evidence of a real scientific need and an opprortunity to attack important problems
in a way, or on a scale, not otherwise feasible or available.
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Evidence that the progian objectives cm beiter be achieved thiough the
otgaiization ob o new strictite than duough use of i existing one,

Critenia of Long-Runge Potential

Formubaion of a mission well enough and broadly enough defined 1o hold owt
prospects of high scientitic productivity over an extended period.

Exicdence that a signiticant number of fivsteclass scientists Gas judged by their peers)
believe deeply in the proposed acctivity andare willing tocommit thein pessomal scicititic
Ghieens to i,

Evidence that the new stractare and its prograns will stengthen rathe chan detriact
frow related work perfonned in other settings,

RELATIONSHIP TO SOME CHARACTERISTICS OF
RESEARCH-PERFORMING ORGANIZATIONS

NSF policy is to use and reinforce proven suengths of ULS, scientific institutions,
These institutions include organizations of different types, such as:

® Universities and colleges;

@ Industrial 1eseantch laboratories and in-house Liboratories of Federal agencies;
@ Natioual Centers and other federally funded research centers

® Vendors of RED services,

The Foundation seeks to avoid inadvertently changing the characteristios of proven
organizitions—either through individual actions, or as the cnnulative tesult ob many
actions. Purposeful chinges may occasionally be encouraged for specific reasons, Some
relevant characteristics of the different types of organization indude the following:

® Univasities and colleges (academic institutions proper) have as their two
principal missions teaching and the development and propagation of new knowledge
and umltumndlm., \s.lpphvd to these oFganizations, therefore, eriteria 9 and 10 may be
regarded as criteria of “mission relevance,”

® Academic organizations, traditionally, iarve deeply committed to considerations of
intrinsic scientific merit criteria 4 and 5) in developing and selecting theirown rescareh
prograns, This is Largely a consequence of peer evaluation and peer pressure exerted
upon the individual scientist, .

~ @ Organization along disciplinary lines is a prominent feature of academic rescarch
tradition. This is an indispensable virtue insofar as its guarantees comprehensive peer
evitfuation of scientific research resudis, but it presents some limitations for problem-
oriented research. It shonld be borne in mind that new disciplines emerge from time o

time and that the focus of established disciplines evolves continually., R

® Acidemic environments also tend to place extreme vialue upon originality,
methodological elegance, and upon the initiative and scientific judgment of the
individual investigator, 'This characteristic again presents some limititions for problem-
oriented research,

® Industial research laboratories and Federal agencies' in-house laboratories
generally have as their mission the generation of new knowledge and understanding in
areas judged 10 be of immadiate or potential concern and use in canying out the
commercial activities of the parent company or the mission of the agency,

® National Centers and federally funded 1eseinch centers have as their mission the
generation of new knowledge and understanding judged to be needed or desirable in the

ix
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public iterest Phese organizanons e genetatly established 1o provide specialioed
teseatch envnonments not readihy obtdanable i organizdions ol the other npes.

® Vendors of RND services inecbade iainy of the not-tor-protit” RED orgiinizitions
and absoanurber of—usiadlhy more speaialized < ReD comprinies. These onganiztions,
waddition w o mantaning sowe level of independent toseiach, are unigue i the extent
to which they undertake contiact reseatch ontopios sad problems designated by outside
putchaners, Gollectively they vonstitute inrdéseny ol of general putpose teseatchcapabilty
tn hire.

Discussion

Dittetent tactons tend o detenine the scope and complenion of the research
programs in the ditferent tvpes of arganizdtions, Thus universities tend 1o be
complement limited. For them the primsoay nanagement decision is how many
protessional stath daculty) to employ and which particulin ones. Subsequentdy, these
individaals determine program content. Industrial and mission agenoy  in-hotse
labotatories e “mission determined.” That s, activity s weighed and seleced
deeording o mision requirements. Finally, RED vendons are, at least w some extent,
capabiiioy and market limited, Foundation policvis o recognize and, generally, o avoid
distiz bing these charactetistic ditferences,
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I. SCIENTIFIC RESEARCH PROJECTS

Programs described in Chapter I are administered by the Assistant
Dirvector for Research through more than 80 individual progran offices.

Through its major program, Scientific Research Project Support
(SRPS), the National Science Foundation provides project support for
research in all of the sciences, including engineering, mathematics, and
computer rescarch, The Foundation further assists universities to procure
specialized research facilities and equipment, and in the support of
rescarch workshops, symposia, and conferences. The majority of vequests
received in the SRPS program are submitted by ULS. universities and
colleges on behalf of individual scientists or groups of scientists on their
faculties. Foundation policy emphasizes research that also contributes to
graduate and pmtdoctoral education in the sciences. Support of research
at fmclgn institutions is provided only when it is clearly in the i interest of
science in the United States.

Research project proposals are considered primarily on the basis of
scientific merit. Scientific merit is assessed according to the promise of
significant scientific results, the possible scientific impact, the probable
opening of a new field, and potential applications.



IHI' SCHEN TTFIC RESEARCH PROJECT SUPPOR I (SRPS) progranm provides a
browd base of support ot tundimental research inall ticlds of science with thie objecine
ol icreasiig ot store of scentitie knowledge and enhancing our understanding of the
witttitic aspects of major problems confronting the Nation, Most ol the ressich
supported is basic in character, adthough some work ol amore woplied wne is alvo
supported. Thiough tus progriom support may adso he provided Gresearch workshops,

Scientific svraposia and conterences, aid tor the parchase of scientitic cquipment.
Research | o | . ‘ o
Grants nonnally provide support for periods up to 24 months. To provide
Pl’O]QOt teasonable assurance of long-tenm support for continaing projects of high scientitic
Support merit, approval may be provided for petiods up w60 months with funding provided in

annuad iucrements contingent upon the availability of the funds and satisfactory
progress of the reseanch,

Institutions are wequired 1o share in the cost of cach unsolicited 1eseinch project
supported by an NSF grant orcontract, Before submitting i proposal for resear h suppaont
under the SRPS program, the brochure GRANTS FOR SCIENTIFIC RESEARCH should be
. consulted for guidance in preparing the application. A recommended formatis provided
in the brochure, but standard application forms are not vequired.

Eligibility

The principal recipients of support under this program are academic institutions
and institutions  dlosely associated with advanced research training, In special
circumstances, grants may also be awarded to other types of institutions and to
individuals. In these cases, preliminary discussion with the Foundation is recommended.
Support through SRPS may be provided to projects involving a single sCieltist oy to
projects covering the activities of a number of scientists. While most projects are confined
to a single disciplinary area, awards also are made for projects which cross or nierge
disciplinary intevests.

Deadlines

Proposals may be submitted atany time. Approximately 6 months should be allowed
for consideration of a proposal.

Additional Information

'The range of scientific support activity of these programs is summarized as follows:

-

Biological and Medical Sciences (excluding clinical aspects) -

® Cellular Biology—Supports studies on thedevelopment of living things and thei
genetic and hereditary characteristics, A specicl program on understanding the human
cell is also supported.
. ® Ecology—Supports both individual projects and large, integrated studies of
terrestrial and freshwater ccosystems,

® Systematic Biology—Provides support for research in evolutionary biology and
. for the operation of critical resource centers such as museum research collections,
herbaria, and stock centers,

® Molecular Biology—>Supports research on structures, interactions, and functions
of living systems at the molecular level,

® Physiological Processes—Supports studies in the metabolism of organisms and
on the function and interaction of organ systems in plants and animals.

L /3




Q

ERIC

Aruitoxt provided by Eic:

@ Psvchobiology and Neurobiology—Provides support tor studies on human and
anmnad behavior, aid tor research dealing with any aspeat of the central nervous systen,

Materials Research=Support s provided tor teseanch divected o undestanding the
ropetties of sobids and covogenic Tiguids, Studies in this e encompass 1eseanch in
solid state physios, physical metadligs. process metaliurey, inorganic, pohaner and
phivsical chietsuy . cenannes, and the engineening propetties of niaten sals.

Mathematical and Physical Sceaces=Provides suppiont for wescarch in the following
IO (s

® Asuonomy==Supports ground-based observations and theoretical investigations
of estii-tenesttial objects and phenometa,

® Chemistry=Supporis tesesitc b in the properties, struciure, and transtorusation of
nuitter. ' '

® Mathematics==Provides tescarch in core mathenatios and i the application of
mathenntios to other scienes,

® Physics=5Suppotts reseinch on the most tundamental aspects of the properties

A imenactions of mater wnd energy. (Solid state physics is supported as part of the

nLuterials research program,)
Social Sciences=-Support is provided for 1esearch in the socdial sciences which indludes
investigations in:
® Cultural, physical, and social anthropology and archaeology
® Economics
® Economic and social geography
® The history and philosophy of science
® Political science
® Social psychology. sociology, and socdial indicators
® Linguistics, including computational linguistics
® Law-related, social scientific research |
L

Fundamental studies in science policy.

Computer Research—Suppont is provided tor basic reseanch relating o the foundations -
and fundumental siructare of the seience of computing and the principles underly ing the
design of computter hardwine and software sy stenis. Also supported is work directed o the
advancement of research methadology in scientific disciplines through the use of
compuiter science ind technology s and studies pertaining to the role of the computer ina
broad spectrum of societal tsues, such as priviey, human-amachine interfaces, and
energyv-related computer modeling,
Engineering—Support is provided in the {ollowing major subject arcas:

® Elcctrical Scietices and Analysis—Supports research in the general aea of
clectrical engineering, indbading operations research, systems engineering., bionmedical
engineering. devices, conttol, and communicitions systems.

® Engineering Chemistry and Energeiics—=Supports rescarch related 10 the
technological development and economic growth of the chemical process. energy
conversion, and relited industries.



@ Enginvering Mechanics=P3 vides support tor studies in solid and fluid
mechanios; structaral, materials, and  geotechnical  engineering: mechanical and
industrial technology and water resources; and urban and environmental echnology.

Environmental Sciences=—Provides research support in the following areas:

@ Aumospheric Sciences—=Supports studies in physics, chemistry, energetios, and
other fields related to the atmospheres of the Earth and the Sun.

® Earth Sciences—Supports studies dealing with the structure, composition, and
history of the solid earth.

@ Oceanography=Supports research in physical, chemical, and biological

oceanography, in the geological processes affecting the ocean basins and in physical
limnology.



Energy=-
Related
General
Research

\/Vl'l HIN THE SCIENTIFIC RESEARCH Project Support (SRPS) program described
on the previous pages, the National Science Foundation encourages the submission of
proposals directed o enlirging our understanding of the scientific aspects of the Nation's
eniergy problems. Proposals will be reviewed in the regular competition .or research
support and will be judged on their scientific werit,

Husttations of resemch areas of carrent emphasis in Energv-Relaied General
Rescarch include: serosolsiand other eolloidal phenomena; biological catalvsis; chemical
catalysis; chemical and physical processes; combustion, corrosion; ecology; electrical
power and transmission; electirochemistry; environmental motion; fission and fusion;
groengineering; societal response; heatand mass transfer; instrumentation development;
mechanicul properties of material; macroeconomic modeling; microbial conversions:
computer simulation; nitrogen fixation; numerical analysis and approximation theory;
photosynthesis;  plasmi dynamics; radiation  effects; remote sensing;  statistical
mechanics; solid surfaces; systems theory; thermodynamics; and turbulence.

‘Eligibility
Eligibility is the same as for the SRPS program described on page 3.

Deadlines

Proposals may be submitted at any time,

Additional Information

Proposals should be prepared in accordance with the guidelines contained in the
brochure GRANTS FOR SCIENTIFIC RESEARCH. A more complete listing and a brief
description of research areas of current emphasis in Energy-Related General Research
may be obtained from: The Office of Energy-Related General Research, Assistant
Director for Research, National Science Foundation, Washington, D.C. 20550,



Doctoral
Dissertation
Research

r ]

IH!-. NATTONAL SCIENCE FOUNDA TTON awinds gramts to improve the scientific
quahiny of dissertations in the social sciences and ceriain saiences involving extensive fickd
work. Grants e awarded for periods up to 28 months, Graat funds nay not be used asa
stipend tor the doctoral candidate, wlthongh he nay weceive support rom other sotcees.

Eligibility

Proposals nuy be subiiteed by vniversities oicbehalt of doctorat cndidates for the
suppott of dissertition tesearch inosystennatic biology, ecology cand ethology (hiological
and  medical sdiences) ocsmography, cinth saences, and - atmospheric sciences
(ens itonmentid sciences)and the soc il sciences, indluding science policy and problers
ol povaty, Proposals should be submitted by the dissertation advisor, departiment
Chaitman, or chaiiman of the departmental committee on doctoral degrees,

Deadlines

Proposals may besubmitted atany time; one onmore grantreqguests may bemade ina
single proposal it the budget for each request is settorth sepaately, Four months should
be allowed for processing the grant application.

Additional Information

A leatlet that sets forth application procedures is available from the Foundation,
Communications may be addressed to: Division ot Biological and Medical Sciences,
Division of Envitonmental Sciences, o1 Division of Social Sciences, National Saence
Foundation, Washington, D.C. 20550, '



Engineering
Research
Initiation
Grants

Tlll-ﬁ NATIONAL SCIENCE FOUNDATION awards grants o encouage the
development of meritotious and innovative wesearch programs by engineering faculty
mcmbers, '

Two options are available o a prospective grantee;

Option A—provides rescarch supporn for an inmvestigator for a period of 18
mouths covering a sunnner and the following academic year and sunnner,

Option B—provides support up to 24 months for combining o rescarch
program with industial experience, Under this option, it is expected that the
imvestigator will devote at least one-fournth time during the academic vear to resesarch,
and will spend 2 months of each summer precedingand following the academic vear
it nonscademic envivonment ditectly telited 1o the research activities. Additional
support is provided to cover the costs assadiated with relocation during the two
SULITICTS,

Eligibility
A proposal may be submitted on behalt of an individual who:

(1) Is i assistant professor, instrector orassociate professor holding a full-time
reguliat academic appointment on the engineering teaching faculty of an institution
of higher education within the United States that confers graduate degrees in
engineering;

(2) Is arcitizen or permanent resident of the United States as of date of submission
of proposal; and
(3) Has had no substantial research support.

(4) Was awarded the Ph.D. degree within 2 years of application.

Deadlines

Instructions tor prepating engineering research initiation proposals areavailable in
catly October from the oftices listed below. Request the ENGINEERING RESEARCH
INtriarion Grasts brochure. Proposals must be postmarked on or before the first
Monday in Do mi e o be eligible tor consideration.

Addwtional Information

Communications may be addiessed to: Division of Engineering or Division of
Materials Rescarch, National Science Foundation, Wishington, D.CL 20550,



II. NATIONAL AND SPECIAL
RESEARCH PROGRAMS

National and Special Research Programs of the Foundation are
major cfforts of research or research support of such broad scope that
extensive coordination of planning, management, funding, and logistics
is essential to effective program performance. These programs may be
characterized by inclusion of one or more of the following elements:
international  cooperation, coordination with other agencies of
Government, a relationship to a specific geographic region, or
interdisciplinary scientific investigations.

Except where otherwise noted, programs described in this chapter are
administered by the Assistant Director for National and International
Programs.



Global
Atmospheric
Research
Program

Illl’. NATTONAL SCIENCE FOUNDATTION awinds grants to support reseiich
projects which mvolve the general coculation of the atmosphercand the physical basis ot
Chiusue, Such esearch mas improve the cipaciiy of long-tange weather prediction, and
eaplote the teasibility of Largesscale weather and dine modification.

The Cdobal Atmospherie Rescarch Program (GARP) s along-term commitment by
iy Dations. Within the United States, by tornnt] agreement among Fedetal agendies,
the Foundation is the prinury agency tor the support ot non: Federal 1esearch in the
progiam, patticulinly at universities, The Department of Commerce is the prinary
agenay for Federal activities,

Grants are nornldly made for periods up to 24 months, Projects of high scientific
merit nuy be approved scientifically for periods up to 60 months, and will be funded on
an annual basis for the term of the approval, contingent upon the availability of funds
and the scientific progress of the research,

Eligibility
Institutions eligible to submit proposals under GARP are colleges and universities,

and nonacademic, nonprofit organizations. Occasionally, NSF sponsors supporting
efforts by other Govermnnt agencies, particularly for field programs.

Before submitting a vesearch proposal, the NSF brochure GRANTS FOR SGIENTIFIC
REsFARCH, available from the Foundation, should be consulted.
Deadlines

Proposals may be submitied at any time; approximately 3 months are required for
consideration of a proposal.

Additional Information

Communications should be addressed to: Office for Climate Dynamics, National
Scicnce Foundation, Washington, D.C. 20550.
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International
Decsade

of Ocean
Exploration

IN SUPPORT OF THE International Decade of Ocean Lxploration (IDOF), the
Netional Science Foundation awards grants and contracts for cooperative progriams of
ocean research and exploration with emphasis onenvitonmental quality, environmental
torecasting, seabed assessinent, and living resources. The program supports a relatively
snkll number of rescarch projects which concentrate on broad scientific problems
especially susceptible to concerted eftort by the research conmumity, Emphasis is placed
upon scientific excellence and applicability of results, ‘The Decade is unique in that it
tings major eftores to bear on globally planned and coordinated studies of the acean as a
system.
The long-range goils of the Decade are;
(1) to preserve the occan environment by accelerating scientific observation of
the natural state of the ocean and its interactions with the continental wargins;
(2) 1o develop and improve an ocean forecasting and monitoring system, o
facilitate prediction of oceanographic and aunospheric conditions, and to reduce
hazards to life and property and permit more effective use of marine resources;
(3) 10 expand seabed assessment activities to permit better management of ocean
mineral exploration and exploitation,
(H) to improve, worldwide oceanographic data exchange; and
(3) to increase opportunities for international sharing of responsibilities and
costs for ocean exploration and assure better use of limited exploration resources,

The U.S. national program and other nations' IDOE programs are coordinated
closely with the Long-Term and Expanded Program of Oceanic Exploration and
Reseiarch of the Intergovernmental Oceanographic Commission of UNESCO. IDOE is
identitied as "'the acceleration phase” of this program,

Eligibility

Industry and other organizations ire eligible for support on the same basis as
educational institutions in the Foundation's Internationil Decade of Qcean Exploration
program. Universities will receive support in the areas of rescarch suited to their
expertise. Unsolicited research proposils are subject to cost-sharing, Proposals are
solicited as necessary in certain areas. Awards resulting from solicited proposals may
provide full costs, with cost-sharing or fees negotiated as appropriate. -

Guidelines on eligibility, programs, and proposal preparation are contained in the
NSFE publication INTERNATIONAL DECADE OF OCEAN EXPLORATION—A GUIDE TO THE
PrREPARATION OF PROPOSALS, which mity be obtained from the Foundation,

Deadlines

Proposals may be submitted atany time, or in response to Request for Proposals, as
appropriite.

Additional Information

Communicitions should be addressed to: Office for the International Decade of
Ocean Exploration, National Science Foundation, Washington, D.C. 20550.



Arctic
Research
Program

I.\' FISCAL, YEAR 1971, s w tesult of the desigiation of the Natonal Suience
Foundittion as leiad agency tor the extansion of Federal sesearch in the Arctic, an Arctiy
Rescarch Progrun wis initiated o provide support for academic research and to
coordinawe the Foundation program with ather agency programs.

This program, administered by the Office of Polar Programs, has four objectives: (1)
1o increase nian's hnowledge of the o ens ironmentand its dy namic parameters and o
make intelligent use of the resources of the region; (2) provide increased coordination
of the arctic research programs of the Federal agencies: (3) to increase cooperation in
research with other mations having arctic interests; and (1 e develop mechanisms for the
exchange of scientific data and research plans, nationally and internationally,

Within the Arctic Research Program are seven arcias ol concentration: mavine
research, including the polar pack ice; terrestrial biology, including analysis of the
ccosystenm; Man in the Arctic; atmospheric science, including solar terrestrial physics;
glaciology, including permafrost; grology and geophysics; and information services,

The Foundation has in the past supported activities in the Arctic region through
grants and contracts awarded by existing progriun elements of various offices and
divisions. These programs will continue to support such activities,

Coordination of Federal agency research is accomplished through the Interagency
Arctic  Research  Coordinating  Committee  (IARCC). which is composed  of
representatives of the 13 agencies sponsoring research in the Arctic or Subarctic and
chaired by the National Science Foundation. The Foundation publishes o quarterly
Arctic Bullesin on behalt of the IARCC. It is available on request from the addiess below,

Eligibility
Universities, colleges, and academically velated nonprofit resedrch organizations
may submit proposals for grants or contracts fov research project support. Industry and

other organizations are eligible for support for solicited proposals. Projects normally are
funded for 1 year, but may be funded for up to 5 years under certain circumstances.

Because of far-reaching scientific, logistic, and international implications of Arctic
rescarch projects, it is essential that scientists specify all field needs and requirements
when submitting proposals. Proposers should also consult the Foundation's brachure
GRANTS FOR SCIENTIFIC RESEARCH. Requests for support of field research should be
submitted 1 year before the investigators wish to go into the field. o

Additional Information

Communuwations should be addressed to: Office of Polar Programs, National
Science Foundation, Washington, D.C. 20550.
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us.
Antarctic
Research
Program

PI HE NATIONAL SCIENCE FOUNDATION awards grants or contracts to support
Held tesearch in Antrcticr and to suppott study of resulting specimens or data in the -
United States,

Administered entirely by the Foundation, the U.S, Antctic Researeh Program
supports projects inall relevint sciences=human beliavior, hiology, Gartogiaphy,
geology, glidiology, meteotology, aceanogiaphy, solid-canth geophysios, and uppey
atmosphere physics,

After continuous work since the 1957-58 International Geophysical Year, an initial
sunvey of the continent and its surrounding seas is nearing completion, Now, inaddition
to work by individual scientists or small groups, Luge technological projects—usually
interdisciplinaay and international— e under way o investigate speclic processes,
nuny of which have global relevance: drilling into bedrock to retrieve the continent’'s first
deep rock cores, mounting a four-nation project that will lead to understanding of the
mass budget of the ice cop, evaluating the living resources of the southern ocean,
measuring worldwide pollution levels, and working toward the ability to predict long-
range changes in global climat,

Ficld rescarch can be carried out year-round at ULS, stations in the Antarctic
Peninsula, in Ellsworth Land, on Raoss Island, and at the geographic South Pole. From
carly October to late February, frequent air service is provided for scientists between the
United States and all stations except the one on the Antarctic Peninsula, which is serviced
by the Foundation's 125-foot research ship Hero from December to April. In the austral
summer, temporary camps can be established within a wide radius of the permanent
stations to meet specific research requirements. Austral summer research is sometimes
carried out aboard icebreakers in the pack ice, Arrangements sometimes are made with
other countries for support for research at their antarctic stations.

Stateside support is given as required for science information activities, including
the ongoing Antarctic Bibliography and sorting centers for geological and biological
specimens and for deep-sea sedimentary cores. The Foundation publishes the bimonthly
Antarclic Journal of the United States (U.S. Government Printing Office, $6.50 per year,
$8.25 foieign) to report field activities, preliminary findings, and trends in the program.

Eligibility

Universities, colleges, and academically related nonprofit vesearch organizations
mity submit proposals for grants or contracts for rescarch project support. Industry and
other organizations are eligible for support for solicited proposals. Projects normally are
funded for | year but under certain circumstances may be funded for up to 5 years.
Multiyear projects of high scientific merit may be given assurance of support for the full
terim of the project, contingent upon availability of funds and scientific progress.

Because of far-rea-hing scientific, logistic, and international implications of all
antarctic research projects, it is essential that scientists specify all field needs and
requirements when submitting  proposals.  Proposers also should consult the
Foundatien's brochure GraNTs FOR ScieNTIFIC RESEARCH. Requests for support of field
research should be submitted | year before the investigators wish to go into the field.

Additional Information

Communications should be addressed to: Office of Polar Programs, National Science
Foundation, Washington, D.C. 20550,



Ocean
Sediment
Coring
Program

IHI". NATTONAL SCIFNCE FOUNDNTHON sponsors the scquinition ol geologic
samples rom the Hoor of the deepr ocean basins by imeans ob rotary drilling andcoring in
the sediments and the underying o stadline vocks, Pottions of the core sanples e made
available to qualiticd scientists for individual rescinch projects,

Fhe major acuvin under the program is knowaas the Deep Seac Dndling Project,
managed by the Saapps iistitndion of Oceanography of the Univessity ot Caltfornia, San
Dicgo  The diilling and coring operations e pedonued aboind the ship Gloraey
Challenger. About 6 deep ocea sites are ocoapivd per yen, yiclding about 200000 Hinear
teet of 21 einch-diameter cores, Drill sites have been located i water depths exceeding
20,000 feet, and subsbottom penettations of more than 1,200 teet have been achieved,
Since August 1968, about 489 holes huve been dritted ind cored atabout 332 sites in the
Atlantic, Pacitic, Antarctic, and Indian Oceans: the Mediterranean, Caribbean, Bering,
Norwegian, and Red Seas; and the Galt ot Mexico,

About 1010 12 scientists participite aboard the drilling ship foreach 2-month cruise,
desaribing the cores lithologically and paleonologicilly as they come on board, These
descriptions and resulting  interpretations, along with those tfrom shore-based
laboratories, are published in o series of volumes==Initial Reports of the Deep Sea
Drilling Praject, one volume for each craise, The volumes wre placed with all major
Libraries, and are available for purchase by individuals from the Superintendent of
Documents, U.S. Government Printing Ottice, Washington, D.C, 20402, Samples of core
material for detailed analvsis are availible to qualitied scientists throughout the world a
vear after the completion of the auise that collected the cores,

Eligibility

Proposals for grants for studies of the core material may be submitted by ac ademic
institutions, nonprofit organiztions, and individual scientists,
Deadlines

Proposals may be submitted at any time, Approximately 6 months are required to
consider a proposal,

ddditional Information

Communications should be addressed to: Otfice of National Centers and Facilities
Operations, National Science Foundation, Washington, D.G. 20550.

Suggestions for scientific planning, indluding sites to be included on the drilling
itinerary, may be addressed to: Manager, Deep Sea Drilling Project, Scaripps Institution of
Oceanography, University of California, San Diego, Calif. 92037.

Requests for samples of the core material may be directed to: Curator, Deep Sea
Drilling Project, address as above,

Scientists interested in participating aboard the drilling ship may write to: Chief
Stientist, Deep Sea Drilling Project, address as above,

Proposals for studies of core materials should be submitted to: Central Processing

Section. Division of Environmental  Sciences, National Science Foundation,
Washington, D C. 20550.
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Oceanographic
Facllities
and Support

'Y
1.”!". NATIONAL SCIENCE FOUNDATION awards grants or contracts for support
ol comstiuction, modification, conversion, purchisse, and opevation of aceanographic
facilities which lend themselves o shared usage. Community anangements for shared
use of these facibities have been developed wder the University National Queanographic
Labotatory System (UNOLS),

Facilities supported under this program are those required for rescarch both in the
open oceatis and in coastal areas, Examples of such facilities are ships, boats,
submensibles, aircraft, piers, shipbowrd and related shore computing capability, and
environmental sinntdation units,

The Foundation encourages local contributions from non-Federal funds whenever
possible; however, there is no fised requirement as to the amount of funds that
institutions must contibute,

Before submitting a proposal for support under this program, institutions should
seek advice from the Office for Qceanographic Facilities and Support (OFS), A general
brochure and specific formats and instructions ave available for certain progriam
activities, such as ship operations support, shipboard technician support, and support of
capital equipment.

Eligibility

The primary objective of OFS is to provide support for large and expensive

oceanographic facilities in accordance with the demonstrated needs of NSF-funded

research and training programs in the total academic oceanographic conununity. Access
to NSF-funded facilities is assured to qualified users through UNOLS.

OFS support for major oceanographic facilities utilized by theacademic community
is concentrated at a limited number of institutions which are suitably located and have
the logistic capability to carry out major facility operations, ‘These facility-operator
institutions have substantial ongoing occanographic research programsof their own and
also provide facilities support for research programs of non-operator institutions. Non-
operator academic institutions with substantial oceanographic wesearch progrims nay
apply for divect facilities support if they can demonstrate the capability to conduct such
operations to fulfill research requirenients not now being met.

Deadlines -~ - - . - ST ’ - o i

Ship operations, shipboard technician, and shipboard equipment proposils are due
July 1 each vear. Proposils wequesting support for other activities may be submitted at
any time during the year,

Addditional Information

Communications should be addressed to: Office for Oceanographic Facilitios and
Support, National Science Foundation, Washington, D.C. 20550.

For information conceming UNOLS operations, communications should be
addressed to; UNOLS Executive Scaretary, Woads Hole Oceanographic Institution,
Woods Hole, Mass, 02513,
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III. RESEARCH APPLICATIONS

During recent years the National Science Foundation has developed improved
capabilities to stimulate research efforts more immediately and divectly related to
problems of sodiety and the environment.

The problems, challenges, and opportunities to which the scientific community
must respond require careful and objective analysis, expansion of the pool of directly
relevant know ledge. and considered etforts to make this knowledge available to interested
users. Specific needs of the Nation provide the basis for program objectives and
organization and management of the research supported under these programs. The
principal program efforts included under Research Applications are presented under the
collective heading Research Applied to National Needs (RANN). The major coordinated
tesearch programs administered under RANN are Energy, Environment, Productivity,
and Exploratory Research and Problem Assessinent.

To focus research on national needs the Research Applicuions Directorate has
reorganized the program structure for RANN, Previously existing programs [Advanced
Technology Applications (ATA), Environmental Systems and Resources, and Social
Svstems and Human Resources] have been realigned to direct major thrusts toward
sulving problems in the areas of enviromment and productivity. The Energy program and
the Exploratory Research and Problem Assessment program  remain essentially
unchanged. ' ' o oo S e -

The new programns are Environment and Productivity. That part of the ATA
program that wis concerned with disasters and natural hazards (earthquake engineering
and fire research). together with Environmental Systeins and Resources, has become the
Environment program. The balance of ATA, along with Social Systems and Human
Resources, now forms the Productivity program.

The organizational structure of the directorate has changed to align with the new

~ program structure. In addition, the Office of Experimental Research and Development .~

Incentives has been transferred to the Reseach Applications Directorate.

‘T'wo additional Research Applications programs—Intergovernmental Science and
Experimental R&D Incentives—are also included in the program descriptions on the
following pages. Before submitting a proposal for research support, descriptive
brochures on RANN, the Intergovernmental Science and Research Uilization programs,
or Experimental R&D Incentives shauld be consulted.

‘The following criteria were utilized in developing the ongoing major coovdinated
reseatch efforts of RANN:

® Importance—the significance and urgency of the problem area or the potential
conseqguences for the Nation we great;

® Pavoff—the henetits to be realized e significantly highet than the anticipated
1esearch and implementation costs;

® Leverage—science and technology Gan have a unique and substantial impact on
the probleny
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® Readiness==the effortis timely and scientifically ready id the skilled nampower
iy available;

® Capability=Federal, academic, and mdustiial capabilitios exist 10 mount a
successful research progran

® Need for Federal Action=the rescarch is not being conducted by private industry
hecause the wlentitiable incentive s not sutbicent or the niaket is Bagmenied;

® Unique Position of NSF=the NSF can maost eflectively serve the veseanch needs ot
the Government because the problem;
Go falls between or outside areas of responsibility of other agendies;
(by spans the areas of 1esponsibility of other agencies; or
() rekates o meeting longer range and special reqquirenients of other agencies
and the Nation,

Eligibility

Proposals may be submitted by colleges, universities, and profit and nonprofit
organizations. 'These proposals may provide for collaborative arrangements with other
universities, nonprofit and -or profit-making mganizations.

Industry and other organizations are eligible to participate on the same basis as
academic imstitutions in research related o national needs, Universities will continue to
receive primary support in the areas of research suited to their special expertise,
Unsolicited proposals are expected to offer i unique technical contribution and show
strong relevance to program objectives to merit full evaluation. Such proposals are
subject to cost-sharing. Proposals are solicited as necessarv, Awards resulting from
solicited proposals may provide full costs. with cost-sharing or fee negotiated as
appropriate. Joint proposals from universities, nonprotit institutions, and industry are

~ encouraged to bring broader capabilities as well as interdisciplinary skills to the support
of the NSF Research Applications program,

Deadlines

Unsolicited proposals may be submitted atany time and should first be submitted in
preliminary form for negotiation and discussion. Approximately 6 months are required
for consideration of proposals. Program announcemeits, program solicitations, and

- requests ot proposals may be assued from time to time in argeted areas, Such
announcentents will specify a deadline for submission. ' _ -

Additional Information

The publication GUinkLINFS FOR PREPARATION OF U'NsoLiciied Proprosats 'To
ResearcH AprpLIED To Nattosat Neeps desaribes the guidelines for preparation of
proposils to the RANN program. Communications relating to a specific program area
miv be addressed to the appropriate division or office: Division of Advanced Energy
Rescarch and Technology, Division of Advanced Environmental Rescarch and
Technology. Division of Advanced Productivity Rescarch and ‘Technology, Office of
Exploratory Research and Problem Assessment, Office of Intergovernmental Science
and Research Utilization, or Oftice of Experimental R&D Incentives, General inquiries
and requests for publications mav be addressed 1o the Office of Programs and Resources,
National Sdience Foundation, Washington, D.C. 20550,
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Energy

rye

lill". ENERGY PROGRAM SUPPORTS research in areas which lead o the
pnplementation and atilization ol new energy coneepts and options, Therescarchis an
interddiscipliniey undentaking  in which matiers concerned  with  wechnology,
aviionmient, social aspeats,  legal, ceonomics, and technology assessment e
fvestigated.

The three genctal objectives in energy are o sponsor tesearch o

® Auilvsis of futare, intenmediate, and fong-range needs and various strategios for
meeting these needs,

® Fuvironmental, cconomic, ind social impadts of energy production, and useand
metns for assessing and amelionting dettimentad impacds,

@ Neglead or otherwise underexploited technologies which may have significant
impact on the energy problem,

Specific areas of emiphasis include;

@ Solar Energy—Research in solar energy explores and developes the technologies
needed for terrestrial applications of solar energy. The areas of research e solir heating
and cooling of buildings, production of electrical power from solar, thenmal, and
photovoltaic radiation, generation of clean fuels by bioconversion of organic materials,
and generation of power utilizing wind and ocean thermal gradients,

® Geothermal Energy—Rescarch in geothermal energy will help to assessand prove
the potential of geothermal energy as an energy resouree,

® Energy Conversion and Storage—Rescarch applied to the development of
improved technologies for conversion of energy resourees 1o usable form, and improved
Cnergy storage,

® Energy Systems—Rescarch deals with the analysis and synthesis of alternative
means (including conservation) of meeting ULS. energy requirements while satisfyving
environmental quality constraints; the analysis of energy R&D opportunities; and
mathematical modeling of major sectors of the energy industry,

® Energy Resources—=Rescarch secks to expedite the development of novel and
innovative technology that will allow the energy resourcesof the t Inited States to be used

in.an effective and economical way.

® Advanced Automotive Propulsion—Rescarch to acquire an understanding of
basic: fuel combustion and energy conversion processes as they relate to the design of
engines with greater efficiencies, while maintaining low air polluting emissions.

@ Energy and Fuel Transportation~Rescarch seeks 10 develop improved methods
to solve the complex problems posed by the transportation of energy fom production to
constimption  sites  including novel  power transmission  technologies, and  the
application of computer methodology  to operating, planning, wodeling, and
optimizing these systems,
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A}
’Il 1S PROGRAM WILL DEVELOP scientific data and suategic frammeworks to deal
with envitonmental and natnal resornee problems, and with disasters and natuaral
hazuds, Indluded will be the complex tade-otts between economic and saocial
development and  envitonmental quality, and sociocconomic response to iatural
havaids,

MANAGING THE NATURAL ENVIRONMENT
Regional Environmental Management

Fhe purpose of this progian is 1o study regional environments and resources in
order 1o establish the scientific basis tor their management and use. A major aim of the
Regional Fnvironmental Manageiment Progrin is the enhancement of man's capacity to
select from the universe of development and management strategies those which most
effectively achieve environmental quality objectives within the context of other societal
guiils.

Objectives of the program are:

® Define environmental problems, including those unique to a particular region
and those common 10 many regions.

® Identify resources impacted and ecosystemn relations to predict consequences of
alternative, schemes to correct environmental problems, '

® Fvaluate cconomic and legal mechanisms as management options available to
decision-makers, the specific environmental effects of these options, and the potentially
detrimental effects of other forms of public policy.

® Synthesize management schemes utilizing the necessary  environmental,
economic, and social information.

® Evaluate management schemes in relation to other policies designed to meet other
societal objectives.

Major research efforts include studies of environmental aspects of:

® Coustal Zone Management
® Urban Rural Environmental Management
® Land Use Allocation

Environmental Aspects of Trace Contuminants

This program is designed to develop an understanding ot heimpact onman and the
environment of many known and potential environmental trice costtaminants, such as
manufacturing byproducts, agricultural and houschold wastes, oil and huazardous
materials spillage and dissipation, and elements of the bio-geochemical environment for
the purpose of understunding and control. Specific objectives are:

® Determine the levels of toxic substances in the environment, how and where they
accumulate, and how they are destroyed.

® Auwstss the effects of these levels on animal (including man) and plant
communities.

® Relate these findings to methods of control by canrent practices or new methaods,

In order to attain these objectives:

® Toxic or hazardous substances must be separated from complex mixtures,
identified, and measured.

® The movement and rates of flow of contaminants through the envivonment must
be traced from their sources to their ultimate sinks,

® Target organisms along. and at the end of, the routes of flow and their sensitivity
to toxic agents must be determined.



® The complex relationships between biotic communities and the effects of the
hiologically available toxicants must be understood.

® Resciarch results must suggest improved monitoring systems, and ultinmately lead
to technological, legal, and economic abatenent or control measures.

The major rescarch elements are:

® Trice Contaminants in Biota and Food Chains

& Concentrations, Routes, and Rates of Flow

® Chemical Changes in ‘T'race Contaminants

® l'echniques for Measuring Specific Environmental Pollutants,

Environmental Effects of Energy

The objective of this program is to develop the scientific knowledge base needed to
help in efforts to reduce contlicts between  increased  energy  production and
environmental quality, Alternative means will be sought to reduce the environmental
impicts of energy extraction, generation, transportiation, and consumption. Emphusis is
placed on environmental offects susceptible to new connol technology, as well as on
indirect environmental consequiences of energy extraction, transportation, and use,

Specific objectives of this program are to:

® Analyze environmental contaminants and land use conseqquences of energy
resource extraction,

® Lvaluate environmental effects and develop criteria for siting to minimize effects
of fuel processing, central power stations, and other conversion facilities.

® Analyvze the environmental effects of alternative uses of energy for transportation
and industrial productivity.

DISASTER AND NATURAL HAZARD RESEARCH

The subprograms in this area are Farthquake Engineering, Fire Research,
Weather Modification, and Socioeconomic Response to Natural Hazards. The natural
hazards to be considered are primarily dynamic in nature and include earthquakes,
tsunami and wind-induced waves, and unwanted fires,

Earthquake Engineering

The basic objectives of this program are to;

® Develop economically feasible design and construction methods for building
earthquake-resistant structures.

® Develop methods of analysis which integrate acceptable structural risk with the
natural hazard potential of proposed construction sites for the purpose of improved
structural design and land-use decisions.

® Develop an improved understanding of social and economic consequences of
individual and community policy decisions on earthquake-related issues.

Fire Research

The following objectives indicate the scope of the research:

® Increase the basic knowledge on the mechanisms of ignition and flame spread.

® Study specific classes of materials, particularly new materials for burning and the
products of combustion.

® Obtain basic information on fabric flammability and associated hazards leading
toward the setting of standards.
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® Study flame spread mechanisms in structures,

@ Develop maodels of flame spread.

@ Develop knowledge of the mechanisms of flame suppressants,
@ Scek improved means for fire detection, alarm, and control,

Weather Modification

The overall purpose of the Weather Modification Program is to study those
atmospheric mechanisms which can be or are being influenced by man to modify natural
weather patterns and evaluate the impact of their modification upon society,

‘The specific objectives may be defined as follows:

® Develop a level of understanding of the mechanisms of hail formation in severe
convective storms which will lead to a more reliable method of hail suppression.

® Develop a4 more adeguate knowledge of the ice nucleation mechanism in the
atmosphere which will result in a capability to measure and predict the consequences of a
seeding operation,

® Develop sufficient understanding of the mechanisms by which human habitation
may produce anomalies in the weather patterns that adverse effects may be forecast in
advance and corrective action taken to minimize the impact,

© Develop new and more accurate concepts of how, when, and under what
circumstances weather can be modified by artificial means,

® Increase our understanding of the social, economic, legal, and ecological impact
of operational weather modification practices upon society.

Socioeconomic Response to Natural Hazards

‘The purpose of this research is to evaluate the benefits and costs of different
combinations of adjustments that can be applied to specific natural hazards. Studies will
assess the effectiveness and comparative value of prediction and warning, disaster
preparedness, physical protection, land-use management, insurance, and relicf.



Q

Productivity

ERIC

Aruitoxt provided by Eic:

F(l'ﬁ OBJIFCTIVES OF THE RANN program of Productiv ey are to inciease
petormance amd output in the public and private sectors and o dentty the nnpacis ol
public pohicies on productivit.

PUBLIC SECTOR PRODUCTIVITY

Fo improve public sector productivity, RANN diteas major activities 1o the
toHowing ateas:

® Productivity Measurement="There  will be inaeased  emphasis  on the
implementation and validation of measures by which to assess the etfectiveness and
cfficiency of major Government functions such as fite protection, street nainenatice,
solid waste collection, etc. Work will he carried out on integrating the improved
imeasurement methods into the budgetary processes of mumicipal governments.

® Advanced Communications Technology—Experiments  will  continue on
investigating the use of two-way cebles in improving urban administration and service
delivery. Work will also continue on alternative forms of comnuatications to enhance
citizen-government  feedback. The use of teleconferences e reduce enagy and
transportation requinements will be explored.

® Technology Utilized by Local Government—Rescarch to develop perfornunce
specifications iand other means for improving equipment procurcment processes in local
govermnent will continue. The objective of this research is to provide local governments
with improved criteria and procedures for making procurement choices,

® Finance and Service Delivery==Rescarch on  altemative  organizational
responsibilities for the delivery of urban services will be continued in the areas of solid
waste, fire, police, and public health. Reseiarch on revenue sharing will be expanded to
consider the costs and benefits of alternative mechanisms to provide assistance to State
and local governments. Research will also begin on alternative Government programs
for stimulating and guiding industrial development in given States and cities.

PRIVATE SECTOR PRODUCTIVITY

The second element of the RANN Productivity program is directed at improvements
in private sector productivity, Federal support of research on private sector productivity
is needed when private R&D performers cannot capture the benefits of R&D investments
because of market conditions and structures; when the benefits of research occur beyond
the planning horizons of the privite sector; when the risks and uncertainties of the
research are high: or when private market resources are inadequate and there will be a
significant national benefit from the research,

® Advanced Industrial Processing—A major emphasis of the program is onresearch
to incorporate enzyvme technology in the food and pharmacentical industries to attempt
to lower processing and production costs.

@ Production Rescarch and Technology—The objective of this vescarch is to
develop and examine the new technological options for U.S. manufacturing and to assess
theit  cost-effectiveness.  Research focuses on the application  of  programmable
automation  to  the discrete  product  industries, for example, durable  goads.
“Programmable automation” refers to using general-purpose machines and special
computer programs to enthance producivity in industries, such as machine tools, which
produce limited quantities of different kinds of goods,

® Excavation Technology—The objectives of this program are to increase
excavation rates and to reduce the costs of subsurface excavation and construction, In
the near future, two methaods of ground disintegration (thermal-mechanical and water-fit
techniques) will be advanced to the proof-of-coneept stage and their cost-effectiveness
compured,
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® histrumentation Technology— I'his progrim is ditected at lowering unit cost in
prostuction. diagnoses and manutacting quadity conaol, Fextile processing is a agjor
thrust, with specttic applications in contour weaving,

® Public Policy and Economic Productivitye="The objectives of the research on
public policy and economic productivity e to exanine the effectiveness of curremt
policy instruments adfecting produactivity and inflition and go assess the benefits and
costs of altermative policies and programs,

® Macro-Feonomic Performance=Rescarch will be carried out on possible
“structutal” cconomic intluences in inflation because of recent difficulties in explaining
inflation through aggregate supply and demand relations. In addition, a series of
industiy-by-indusiry studies of the dvnamies of foreign trade will be carried out together
with i cohetent and systematic examination of public policies and programs (R&D
expenditnes, anti-trust policies, tarifts, patent taws) as they affect trade,

® Economic Growth in an Environment of Scarcity=—Rescarch will be undertaken
to determine how scarcity atfects the search for and production of resource substitutes,
‘The conseqquences for prices, employment, and efficient organization will be assessed.

® Government Management and Regulation of the Economy—=Research will
reexamine the adequacy of anti-trust policies as a means of influencing economic
performance as well as the benefits and costs of alternative forms of regulation.

‘The benefits and costs of altermatives forms of Government procurement with
emphasis on Stat